Hexafluoroisopropanol and acid destabilized forms of apomyoglobin exhibit structural differences.
The conformational properties of partially folded states of apomyoglobin have been investigated using an integrated approach based on fluorescence spectroscopy and hydrogen/deuterium exchange followed by mass spectrometry. The examined states were those obtained: (i) by adding 4% v/v hexafluoroisopropanol to native myoglobin, HFIP-MG(N); (ii) by adding 4% v/v hexafluoroisopropanol to acid unfolded myoglobin, HFIP-MG(U); (iii) at pH 3.8, I-1 state; and (iv) at pH 2.0-0.2 M NaCl, A state. Proteolytic digestion of the hydrogen/deuterium exchanged proteins showed that, in I-1 state, the helices C, D, E, and F incorporate more deuterium, whereas in HFIP-MG(N) the exchange rate is similar for all protein regions. These results suggest that I-1 contains the ABGH domain in a native-like organization, whereas HFIP-MG(N) loses a large number of tertiary interactions, thus acquiring a more flexible structure. The fluorescence data are consistent with the above picture. In fact, the tryptophan/ANS energy transfer is much less efficient for the ANS-HFIP-MG(N) complex than for the other complexes, thus suggesting that the distances between the fluorophores might be increased. Moreover, fluorescence polarization measurements indicated that the rotational motion of HFIP-MG(N) occurs on a longer time scale than the other partially folded states, thus suggesting that the volume of this state could be larger. The overall results indicate that addition of hexafluoroisopropanol to native myoglobin results in the formation of a true molten globule where tertiary interactions are reduced, while the secondary structure and the globular compactness are conserved.